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Re:  Response to comments from US EPA Region 2
PSD Non-applicability Support Document
Proposed Use of Alternative Fuels at EU-501
ESSROC San Juan Puerto Rico

Dear Mr. Riva:

This is in response to your letter dated December 11, 2012, regarding your prevention of
significant deterioration (PSD) determination for the use of biomass as an alternative fuel
at Essroc’s cement kiln. The EPA determined the need of additional information in order
to continue the evaluation of Essroc’s Prevention of Significant Deterioration (PSD) non-
applicability request. The information herein will provide the EPA with the additional
information needed to conclude that the use of biomass as an alternative fuel at the Essroc
facility will not trigger PSD program.

On behalf of Essroc, the following document was submitted by ERM to the EPA: PSD Non
Applicability Application: Use of Alternative Fuels in Cement Manufacturing, October 2012.
This document discussed the addition of alternative fuels to be co-processed or to
substitute the use of coal in Essroc’s kiln for the production of clinker. As stated in the
document, the practice of using alternative fuels in cement kilns is well documented and
promoted by the US EPA and the European Union.

The Essroc facility operates a dry-pre-heater/ pre-calciner rotary kiln with a production
capacity of 682,500 tons per year clinker using coal and used oil as a fuel'. The non PSD
emission analysis established a baseline for the actual emissions (BAE) using the 572,048
tons/ year of average production of the clinker for the 2-year period of 2005-2006 and

! The clinker production will be maintained at 682,550 tor/year using coal and used oil as a fuel as stated in the current
permit.
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estimated the projected actual emissions (PAE) at the maximum production capacity.
Please note that we are updating our representative 2-year period to reflect 2004-2005 with
an average clinker production rate of 579,763 tons per year. According to the EPA
evaluation, the emission increase will trigger the applicability of the PSD program if the
PAE is established at maximum production capacity. After reviewing the information
provided to the EPA regarding the PAE, Essroc will establish the PAE at the same
production capacity of clinker as the BAE at 579,763 tons/year. The production of clinker
using biomass as an alternative fuel will be limited to 579,763 tons/ year.

The estimates of BAE were based on the emission factors used by Essroc to determine the
emissions limits for the kiln, and are the basis of the calculations included in the
construction and Title V operating permit. The emission limits and the BAE are included
in Table 1.

Table 1 ESSROC’s current baseline emissions permitted average - Years: 2004 &
2005

-Production -

© - (tons/year) 2
‘Nitrogen Oxides (NOx) | 4.2 579,763 T 1121751
Sulfur Dioxide (SO} NA % 323.92
Carbon Monoxide (CO) 3.7 579,763 1,072.56
Total Particulate Matter 0.34 579,763 104
(M)
Particulate Matter Less Than [ 0.34 579,763 104
10 Microns (PMg)
Lead (Pb) 7.58*10-5 579,763 0.02
Volatile Organic 0.12 579,763 34,76
Compounds (VOC)

**75% absorption of sulfur into clinker (AP-42, Supplement 5, page 11.6-6)
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With regard to the PAF, the emission factors used were developed by a similar source and
were used by other cement operating facilities for their PSD application? for the State of
Florida Department of Environmental Protection. The emission factors were developed by
the Cemex Miami Cement Plant based on results of a complete and reported study while
burning woody biomass. This study performed in 2010 resulted in a net decrease in SOx
and NOx and increases in CO and VOC. The emission factors developed by the CEMEX
stack tests and CEM data are included in Table 2. The percentage changes in emission
rates are applied to the ESSROC baseline emission factors to estimate PAE.

Table 2 Cellulosic biomass emission factors based on testing conducted at Cemex,
Miami Cement Plant

S02% NOx* CcoO* VOC* | PM

Cemex Baseline Emission Factor (EF) 0.041 2.704 542139 | 0.06 -
Cemex Alternative Fuel Emission Factor

(EF) 0.031 2.059 562.359 | 0.071 -
Observed Change in Emissions (%) -24.39% | -23.85% | 3.73% | 18.33% | -

* Based on test data generated by Cemex Miami Plant from September to November 2019.

* AC Permit Application Installation of Equipment Necessary for the Preparation and Injection of Alternative
Fuel Materials, Cemex Construction Materials Florida, LLC; Facility ID: 250014, December 2011

AC Permit Application: Modification of Calciner Duct work and Installation of Equipment N ecessary for
Preparation and Injection of Alternative Fuel, Swannee American Cement; Facility Id: 1210465
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The emissions factors predicted for Essroc by using biomass are included in Table 3.

Table 3 Cellulosic biomass emission factors prediction for Essroc (woody

biomass and AP42)

Essroc San juan Baseline EF 4.20 3.7G 0.12 0.34
Essroc San Juan Predicted Alt.Fuel
EF 3.20 3.84 0.14 0.34

“Biomass usually has lower sulfur content than coal so co-firing results in a reduction of

SOx emissions because of a displacement of sulfur in the fuel blend®. The emission factor
developed by Cemex Miami Plant for biomass demonstrated that the SO2 emissions were
below the emission factor using coal. As a conservative approach for biomass, the SO2
emissions will be maintained at the same level as estimated using coal.

** Biomass releases approximately the same amount of particulate matter as coal.

Therefore, as a conservative approach, we are using the same emission factor as coal to

determine the emissions of PM.

The percent in change of emissions when firing biomass was used to determine the
emission factors for PAE with a capacity production of 579,763 tons/ year of clinker. The
following table demonstrates that the emissions by using biomass will not trigger PSD

applicability:

* National Renewable Energy Laboratory, A Summary of NOx Emissions Reduction from Biomass
Co-firing ( http:/ /www.treepower.org/ cofiring / main.html)
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Table 4

Summary of comparison of existing and projected future emissions

Biomass 323.92

sQO2# 579,763 ok 0.00 40.00 NO
Coal 323.92
Biomass 318 921.8

NOx 579,763 -295.68 40.00 NO
Coal 42 1217.5
Biomass 3.84 1112.56

CO 579,763 40.00 100.00 NO
Coal 3.70 1072.56
Biomass 0.142 41.16

vVOoC 579,763 6.38 40.00 NO
Coal 0.120 34.79
Biomass 0.34 98.56

PM 579,763 0.00 25.00 NO
Coal 0.34 98.56

* As a conservative approach, the SO2 emissions will be maintained at the same level as the level estimated using coal.

**75% absorption of sulfur into clinker (AP-42, Supplement 5, page 11.6-6)
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Essroc will be conducting emissions tests to determine the emission factors for the use of
the different types of biomass requested. The emissions tests will provide the necessary
information to complement our determination that the estimated emissions from the use
of biomass will not trigger the applicability of the PSD program.

If you have any questions, concerning the revised document, which supports the non-
applicability of the PSD program or any other related issue, please call us at 787-622-0808.

Cordially,

Angel O. Berrios Silvestre, P.E.
Engineer Consultant

G e

s

Enclosure
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Attachment I

OPERATING PARAMETERS
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ESSROC OPERATING PARAMETERS YEARS

2002 tc 2011
Year 2002
Coal 80,688 tonfyear

Clinker Production 520,147 ton/year

Year 2003
Coal 77,588 ton/fyear
Used Oil 1,194,541 gal/year

Clinker Production 574,065 ton/year

Year 2004
Coal 79,304 tonfyear
Used Oil 736,255 gal/year
Clinker Production 578,092 ton/year

Year 2005
Coal 80,381 ton/year
Used Oil 1,599,327 gal/year
Clinker Production 581,434 ton/year

Year 2006
Coal 81,963 ton/fyear
Used Qil 10,933 gal/year
Clinker Production 562,663 ton/year

Year 2007
Coal 59,956 ton/year
Used Oii 3,734 gaifyear

Clinker Production 409,325 ton/year

Year 2008
Coal 56,967 ton/year
Used Qil 33 gal/year

Clinker Production 362,846 ton/year

Year 2009
Coal 46,218 ton/year
Used Oil 39 gal/year

Clinker Production 311,546 ton/year
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Year 2010
Coal 40,208 ton/fyear
Used Oil 39 gal/year
Clinker Production 255 2883 ton/year

Year 2011
Coal 40,208 ton/year
Used Oif 39 gai/vear

Clinker Production 255,788 ton/year
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ESSROC's Actual Emissions Years: 2002 to 2011

2002

520,147

93.22

93.22

306.82

1,092.31

31.21

962.27

0.02

2003

574,085

102.88

102.88

287.29

1,205.54

34.44

1,062.02

0.02

2004|

578,002

103.61

1 103.61 | 299.74

| 121300 |

3469

| 1069.47°|

002 |

581,434

10422 |

10422

3809

12101

3489 |1,07565] 002

2006

562,663

100.85

100.85

340.35

1,181.59

33.76

1,040.83

0.02

2007

409,325

73.37

73.37

248.89

859.58

24.56

757.25

0.02

2008

362,846

65.04

65.04

236.48

761.98

21.77

671.27

0.01

2009

311,546

55.84

55.84

191.80

654.25

18.69

576.36

0.01

2010

255,288

45.76

45.76

166.86

536.10

15.32

472.28

0.01

2011

255,288

45.76

45,76

166.86

536.10

15.32

472.28

0.01

Average 2005 & 2006:

579763

104

104| 323.92]

1217.50

34.79

1072.56

0.02
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Atachment I

EMISSION FACTOR INFORMATION FROM OTHER CEMENT
PLANTS "
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EQUIPMENT FOR PREPARATION
ARD INJECTION OF ALTERNATIVE
FUEL MATERIALS

CEMEX Construction Materials Florida, LLC
Miami, Miami-Dade County, Florida

Hardcopy Submitted: December 21, 2011

263-11.13
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g EsTivaTeED EMISSIONS

Estimated ermnissions are addressed in the following sections for each category of fuel material. Baseline
emissions are calculated in detail for the baseline fuel, which is coal, using the hisrarchy of data prer G2-
210.370, F.A.C. The coal emission factors for NO,, 5O, and THC {as VOC) are based on facikity CEMs data.
Emission factors for PM and CO are based on vearly stack tests. The summary indicates that estimated
emissions for any of all fuels should not exceed the values of PSD applicability thresholds, sssuming the

maximum suggested fuel substitutions are followed.

Notwithstanding the calculation of estimated emissions, the fellowing discussion is provided on current

rmethods to control pollutant emissions applied at the CEMEX Miami Cement Plang.

Each fuel type and the PSD analysis of each fuel are provided below. As noted above, the PSP-spacific
analysis does nof include mercury of lead. The analysis addresses NG, 50y, €O, VOC, PM/PMI0 and

greenhouse gases.
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0 PED AnaLYSis — COMPARISON TO SIMILAR PROJECTS

Comprehensive data of European cement kilns show that firing of aiternative fuels does not increase
emissions of air pollutants. When reviewing the PSD analysis for other prajects, a similar general trend
of reduced emissions is seen. The foltowing emissions summary data shows thase general trends from
cement plants in Europe burning alternative fuels in categories of 0, 0 to 10, 10 to 40, and above 40

percent heat replacement,

See the following fgures:

Total dust emissions 2004 - Spot
{Reduced Scale}

140

126

.10 %
10-40 %
= Above 40 %

o Boa

FIGURE 14. PARTICULATE MATTER EMISSION VALUES FROR 180 SPOT DUST MEASURERSERNTS IN THE CLEAR GAS
©F ROTARY KILNS 1 THE EU-27 anD EU-23+ counTRIES. 7

" Cement, Lime and Magnesium Oxide Manufacturing Facifities, hiay 2010, htipi/feippeb.jre.eceurops.cu
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FiGURE 16. VALUES OF SO MEASUREMENTS IV THE CLEAN GAS FROM CEMENT PLANTS IN THE EU-27 AND EU-
23+ COUNTRIES
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Fiourg 7. Torat Orcanic CompounDs [TOC) GAS EMISSIOR VALUES FROR CONTINUDUS MEASURERENTS IN
THE CLEAN GRS OF CERMENT KILNS I Tie EU-27 aND EU-23+ COUNTRIES .

Cd +Ti emissions 2004 - Spot
{(Reduced scale)
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Fieurk 18, CADMIUM AND THALLIUM ERSISSION VALUES EROM 262 sPOT (CD, TL) MEASUREMENTS 1N THE ELJ-
o 27 pon EU-33+ counrmes, .
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FCDL/FCDF emégsions 2004 - Spot 7
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° BaseLing CatcULATIONS = TRADITIONAL FUELS

Emissions from traditional fuels were used as a baseline. This baseline comparison used plant data
spanning the years of 2005 to 2010 and were applied for comparison to alternative fuel categories.
Traditional fuels for fueling the kiln, as sllowed in the Title V permit, are bituminous coal, natural gas,
residual fuel oll, petroleum coke, propane, No. 2 fuel off, flyash, on-specification and off-specification
used oil, paper currency and whole tires. As such, 2 few of these fraditional fuels have fusted the kil for
noermal operations since operation began, simplifying the baseline data calculations. The following table

shows baseling emissions from coal under normal operations.

TABLE 8. SUMBRARY OF BASELINE ERAISSIONS FUR COAL.

1. CEM Data
¥ v
Hitragen Oxides Volatile Qwganic Compaunds
Averape: 13023640 0541 1b/MMBry Aversge: 41.00%0n/ye 3.48E.02 Ib/adhsiy
2030 F0B.43 ton/yr £.783 ib/MMBLy 2010 22.28 wafyr 2 46E-02 To/MMBTL
200 £19.30 tonfyr 0.763 tb/MmMBu 2008; 35.52 en/fyr 383602 b/ Mk T
g 761.10tonfyr 0.559 ib/MMBtu 2008 2.7Leonfyr 2.316-02 1b/MikBke
2007 1000 oyt 0,508 |b/MMBr 267 Sheanfyr B.4GE-02 Ib/iviniBew
. 2006: 140830 ton/yt 1,245 th/MMBIU 2005 47.90 tonfw 433502 lofhiMity.
2005: 1452.00 100yt 1.328 b/MMBRu 2008: 5380 tonfyr 487607 lo/MiviBby
Two Yesr Average: 12066, 2005) §.287 [b/MMBgy Two Year Average: {2005, 2005} 4.556-02 (h/MMBre
Sulfur Dicride
Avergge:  [1.50tonfyw 9.616-03 /MBIy
2010: B.41 tonfyr 9.25¢-03 lo/MMBL
2009: 13.93 tonfyr 1,33£-02 [b/MMBt
2008: .87 sonfyr 7.576-03 KB/ MiviBty
2007 20.10t00/y1 1.276-02 i/ MMBEy
2006: 14.40tonfyr 1.27E-02 I/ MBIy
2005: 2.30tom/yr 2.30€-03 th/MMBtis
Two Year Average: {2007, 2006) 1.27E-02 I/ MBI
|_ Stack Test Data
¢ ¥
Particulate Mater” Carboo Monoxide”
Average: 2303 1onfyr 1.81E-02 {b/MMEw Average: 697.38 tanfyr 0.61 Ib/ivitBtu
200: 1548 tonfyr L7160 1b/ V3B 2010: 1559 10nfyr 0. 19 1/MM3tu
2005: 16.54tonfyr 1.58E-02 tb/MNiBu 2009: 658.41 tan/yr 0.63 /MBIt
2008. 20402 tonfyr 1.53E-02 1b/MMBrw 2008: 725.84 w0nfyr .55 I5/MABtu
2007 2.5t fyr 1.426:02 1/ MMBEy 2007: 659,92 tunfyr Q.82 |b/MMBty
2005: 22.52 ronfyr 1.99E-02 Ib/NiMBty 2008 T25.72 tonfyr Q.64 |b/mMiiBtu
X 2005 29.04 tonfyr 2.658-02 1o/MMBty | ity £38.85 tonfyr 0.64 Ib/Mnidtn
‘ © |two Yeer Aversge: {2007, 2006) L7EGIb/AME | {Twe YearAverage: (2005, 2005) .58 Ib/MiiBty

o . Based 0n 2 S-year rollingaverage of stack tesd date.
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' TABLE 9. SUMMARY OF PRODUCTION AND FUEL USE BY YEAR

Clinker Produion 875,052 won/yy

Clinker Production

| Operstional Parametars |
Year pisile] Yew Eot) ]
coal® 60,841 tanfyr Coal® #2.85% tondyr
Residual 03" 1,056,802 galfyr Residual QI 1,887,602 gaifyr
Tires” 2BLd tonfyr Tires® S33eenfyr
Total Heas Input 4,810,397 MiaBtu/ye Toia? Heatinpet 2,033,865 MMBtu/yr
Preheater Feed 1,320,342 tenfyr Praheater Fead 1,035,488 tonfyr
Clinker Production 732,801 tonfyr Clinker Pradugtion T05.767 ton/yr
Year 2008 Vaar 20
Coal® 94,045 tonfyr Coat” 15,308 tanfyr
Residual Qit” L036,924 galfyr Residual QI° 1.149,930 galfye
Tires® 445 yonfyr Tises® Dronfyr
Yotal Hest tnput 2,608, 168 MMBiu/vr Tatat Heat Input 3,166,841 Mivibitu/yr
PreheaterFeed | 1,356,331tenfyr Prehester Feed' | 5,637,637 ronfyr

1,855,524 tonfyr

Year 2086 Year 2005
Conl® 81,116 tonfyr Coal® 78,024 tenfyr
Residual OIIF 1,063,680 galfyr Resitual OII* 45,600 gaifyr
Tires” Owenfyr Tires® Qtonfyr
. Total Heat Input 2,262,408 hivibitufyr Totsl fieat input 2,153,804 MMBtu/fyr
Prehester Feed 1,612,640 tenfyr Prehegter Faed 1,621,487 tonfyr

Clinker Praduction 3,040,413 tonfyr
2, ol 26 smmbte/ion, residuzl 0i 9.347 mmbigal, tires 26 mmbiu/ton
b. dinker fagtor of .55 :]

Clinkar praduction

1,096,055 tan/yr
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. AGRICULTURAL BICGEMIC BAATERIALS

Agricultural biogenic materials include organic materials from agricuftural operations such as peanut
hulls, rice hukls, corn husks, clirus peels, cotton gin byproducts, animal bedding, etc. These materials
are typically of littie value to farmers but have significant heat value and raw materials {e.g., sifica, Iron).

The materials can provide significant heat content and other parameters acceptable for kiln firing.

BSD Analysis

While burning agricultural organic fibrous byproducts are currently permitted at the CEMEX Miami
Cement Plant {0250014-044-AV), a PSD analysis was still carried out to provide reassurance that the PSD
threshold would not be resched. The PSD analysis for agricultural byproducts is based on the resulis of a
complete and reported study done at the Miami Cement Plant while buraing woody biomass. This study,
which was performed in 2010, saw # net decrease in NO, and SO, and increases of CO and VOC, This
study was 2 short tesm trial and had periods of startup/shutdown of the injection equipment that

limited the amount of emissions data and the amount of time for the kiln operators to learn to use the

. equipment. The PM emission factor that was used was 0.025 Ib/mmbiu"™. The emission results from
this study show that emissions were comparable to that of traditional fuels znd none of the poilutants
exceeded PSD threshold.

‘ 74 USDA Forest Service, U.S.EPA {Regions 1 and 8), Montans Department of K | Resources, Washington Department of

Ecology, North East States for Coordinated Alr Use Management. “Information on Al Poliution Control Technology for Woody
Biomass Boilers.” March 2008,

80
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TABLE 17. CAICULATION OF PROIECTED AGRICULTURAL BICGERIC MATERIALS ERMISSION PACTOR

Agricultural Blogentc Mateelals Emissions - Bivect Compan
. Besed on Testing Conducted ot the CEAREX, Mizmni Coment Plant {Woody B
e Stmch Erlsmlan Favtoss (BF)
£0;° N0 cQ° Vo M
Cemex Brseling Emission Foctar (EF) =|  0.0411bjtanC 104 /eon € 443,132 ibfson € 0.0801b/ton € -
Cemex AR. Fuel Emission Faetos {EF) =f  0.0311bjten € 2059k /ten 562.358 Ib/ton € 0.071 Ib/toh C -
Qbserved Change in Erdgsions (%} -24.10% -23.85% 3.73% 18.55% e

Migmi Cement Plont Bozeling BF| 1.36-2 \b/mmbtu 122 1hframire Q5 i/mmbig 4.6E-2 th/mmbin  1.7%-2 [b/mmbty
wiiami Cament Plent Prediced Afr, FyelEF| 9,68-31b/mmbty 098 /mmblu 0.7 Ih/mmbiu S4E-2 Infmmbie  Z56-2Ib/rmmbiu

“Bosed on Test period from September 2050 te Kevember 2010
“*USDA Forest Service, U.5.654 [hegions } and 8, b of Naturo! i Eep of Ecatagy, Horh fast

Stetes for Coordinated Air Use Management. * infoemation on Al Polttion Comtre! Technotogy for Woedy Biomass Biolers.™ issch 2009,

TABLE 18. ESTIMATED ERMISSIONS FROM ACRICULTURAL BIOGENIC MATERIALS

E Agricultural Biogenic Materials
| Bacerial Comparison:
Coal weat} taterial [vet}
Maoisture Content 5.98% 24.08 percent
Heat Content 13,264 7,650 btu/flb
Haat Content 265 15.3 mmbtufton
Emissivns Compaeison:
Maximum Fuel Prajecied Heat . Estimated Dfferancs in
. 10 Substitution Eput Emisslon F Emissions Ernissions
(asmbla) {la/mmbtu} {rons) {tenz)
o Test Material® 9.656-03 1137
o 2,356,084 =3,
“ | cost Equivaleat® 356 LE0: [ 1498 ie
Test Material® 9.80F-01 1154.14
g . | 2380 4 -361.56
Coal Equivatent 1.208:C0 151570
Cou
g Test Material . 2,356,004 6.636-01 L 781.25 20
Coal Equivalent 5.39E-01 753.16
# -
§ Test Material . 2,356,004 §.40E-02 L 63.56 ™
Coal Equivalent 4.55£-02 53.62
d
E Test Matertal , 2,356,084 2.50E.02 28.45 933
Coal Equivalent 171E-02 20,12
L
é Test Material 2,356,094 2.546+02 L 298585.57 4417794
Cosl Equivalent’ 2.16E+02 254507.63
PNt
z Test Material 2,356,004 7.1GE-02 83.64 5537
Coul Equivalent’ 2.40E-02 28.27
T ial® ] .
g a5t Material . 2,356,004 0.00£2 495 082
Cosl Equivatent 3.50£-03 4,12
2. Based on Testing Conductad at the CEMEX, Miami Cement Plant {Woody Biomass)
b. EF: Based on CEM data, stack test data, end matevial usage (see Tabie 4)
¢. Emission Factor {EF) based on data gathered from Tables C-1 and C-2 from 40 CFR S8
CO2 EF average of Agricultural ByProducts and Peat values
’ CHa znid NZQ EF taken from Solid Biomass Fuels values
d. "tnformatian on Air Pollution Control Technology for Woody Biomass 8lolers.” March 2008,
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CALCINER MODIFICATION AND
EQUIPMENT FOR PREPARATION
AND INJECTION OF ALTERNATE
FUEL MATERIAL

Suwannee American Cement Company
Branford, Suwannee County, Florida

Hardcopy Submitted: December 8, 2011

624-11-14
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ESTIMATED ERISSIONS

Estimated emissions are addressed in the following sections for each category of fuel matesial. Baseline
emissions are calculated in deiall for the baseline fuel, which is coal, using the hierarchy of data per 52-
216.370, F.A.C. The coat emission factors for NO,, SO,, and THC {as VOC) are based on facility CEbis data,
Emission factors for CO and PM are based on yearly stack tests. Mercury and bead emissions are based
on material analysis. Note that the fatility commenced full operation of the dry process kiln in March of
2003, Therefore, the emissions data for the 2003 baseline is based on a partisl year. The suivImiary

indicates that estimated emissions for any or all fuels should not exceed the values of PSD applicability

thresholds.

Notwithstanding the cakulation of estimated emissions, the following discussion is provided on current

methods to control poliutant emissions applied at the Branford Cement Plant.

in particular, mercury and lead emissions are briefly discussed in the PSD analysis in accordance with the
more stringent permitied fimit for mercury {97 Ib/yr) and data coming from stack tested emissions of

lead.

Each fusl type and the PSD analysis of each fuel are provided below. As noted above, the PSD-spacific
analysis does not include mercury or fead. The analysis addresses NO,, $0,, CO, VOC and PRM/PM10.
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PSD AnaLysis — COMPARISON TO SIMILAR PROIECTS

Comprehensive data of European cement kilns show that firing of alternative fuels does not increase
emissions of air pollutants.® Therefore, for PSD analysis in review of other projects is the general frend
of similar or reduced emissions from comparable projects. The following example of emissions summary

data shows these general trends,

See the following figures:

Total dust emissions 2004 - Spot
[Reduced Scate)
i ) wessuems 580
Averape: 6.6
Bin. 0.28
(20 A e e TRST
Bilew: iR
f,;)‘(l -~ L Therma LN
o 0 % (Mone)
':_E B “0-10%
5 . = - . ™ 10-409%
g &0 T LR s Alseg A0 Y
@ a0 . = AR AL
- T = N
b Bk, . C i
28 T PSR Ot
. = L L. EEL e
N -

FIGURE 7. DUST EMISSION VALUES FROM 180 SPOT DUST MEASUREMENTS IN THE CLEAN GAS OF ROTARY KILNS i
THE EU-27 anD EU-234 COUNTRIES.
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NQ, emissions 2004 - Continuous

2500
2030 ¢ -
&
N #
B 5007 :
£ &
[}
£ ioog -
&
k1

500

" msmpera. 268

fernge:  TEEE

i 145
#mn: A48
! §thew 338.2

Themmal sufrstinaisn
v % {Nonet

EREE L
10 - 40 %
= Alove 40 %

FIGURE 8. NOX ennssions {ExPRESSED As NOZ) FROM CEMENT KILNS 1 THE EL-27 AND EU-23+ COUNTRIES IN

2004 CATEGDRIZED BY SUBSTITUTION RATE
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{Reduced scale)
?000 - & - R e
590 2 — —
800 — : '_Z
00 oo et
B $ 3 . - £
) 500 T+ e ST R
E 400 1 * e 2 = A "'". o i
300 - gt
200 et gt e rE R T e
100 o e Srou i "*‘Z e %*4]_.:. S
OLf%“' g&y@m”« CER . heteho® e Ba L e

fAgasyrans: 263
Buttags:  ZiB%
ftin: B

452.7

* 0 % (Noneg}

10 - 48 %

FIGURE 9. VALUES of 502 MEASUREMENTS I8 THE CLEAN GAS FROM CERENT PLANTS % THE Eil-27 anp EU-

23+ COUNTRIES
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s TOC emissions 2004 - Continuous
140 : | Messtrern: 126
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Froure 16, TOC EMISSION VALUES FROM CONTINUOUS GEASUREMENTS IV THE CLEAN GAS OF CERMENT KILNS IN

THE EU-27 anD EL-23+ COUNTRIES

Cd +Tl emigsions 2004 - Spot
{Reduced scale}
0.10 E Hersurem! 262
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"g 0.08 e - * 0% (None)
. T 0. 10%
£ 005 +—
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Figure L1, CADMIUM AND THALEIUM EMISSION YALUES FROM 262 SPOT & (CD, TL) MEASUREMENTS IN THE EL-

27 anp EU-234 COUNTRIES
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] PCDD/IPCDF emissions 2004 - Spot
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Facure 12, EMISSIONS OF PCDE/F 1 THE EU-27 anD ELI-234 COUNTRIES in 2004 CATEGORIZED BY THERRAL
SUBSTITUTION RATE
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0 BASEUINE CALCULATIONS — TRABITIONSL FUELS

Representative data of emissions from traditional fuels used during the vears from 2003 1o 2010 are
applied for comparison to alternative fuel categories. Traditional fuels for fueling the %iln, as aliowed In
the Title ¥ permit, are coal, natural gas and pet coke. Traditional fuels have fueled the kiln for normal
operations since gperation began, simphifying the baseline data calculstions. The following table shows
baseline emissions from coal under normal operations. Note that the new kiln system was operational

from mid-2003 onward,

TABLE 5. SURBAARY OF BASELINE ERMISSIONS FOR COAL.

| CERE Dt 1
& ¥
Nijrogen Culttes Vaintite Orpesic Compounds
Avseage: 85126 T 0.673 1b/aiBiu Average: 17. 78 ronfyt 1.8%E-02 [b, Biu
2010 48841 renfyr O.E77 10/ BB 201 2101 tonfyr B.03E-02 b /i Bt
2002 35524 tonfyr 0592 {b/MIBtY 2009; 14.82tonfyr 3.44E-021b/PaheEny
3004: 674,20 tenfyr 0.678 b/ MMty 2008: &7 50wnfyr 1.76E-02 ib/ha\iBlu
2007: R34.40en/yr 0.742 I/ MM8tu 200F: 13.60m0nfr A, 21E-02 tb/HRvE L
2006: 24860 Ranfyr 0.743 th/MaBi 20605; Z5.00tenfyr 2.15E-02 I/ MMTBtY
2005: B55.80ton v 0.733 Io/hiMiBee H05: 1 /i 1.43E
2004 865,40 lonfyr B.553 LRt : 004; Z1.50rnfyr 207802 thy Mt
03 J96.30%omfyr ©.581 Ib/RmABIY mE Bl0wnfy 1. Z05-02 th/AMBTy
e Two Year Averzge: 2007, 2006) 5,743 Ib/AMEL Max Twe Yesr Average: (20910, 2609) zvszmlbimmm
&
Sultuy Diowide
Avelnge:  9.04 tenfyr 2.08E-03 Ib/MMBty
2010 2,38 tonfyr 3AIE-0A2D/PEMBL
008: 5.46 tanfyr . 108-03 bb/RAMBI
2008: T.60ton v TESE-03 (b/MNB
007 Taoten/vr 6. 84E-03 Ib/ Wiy
2008 14.20%0n vy A24E-02 b JwARARD
2005 13.80 500y 8. 1680 fb/RRISTy
2004 3.30tonfyr 2.496-03 1o /MMaw
2003 9.7 tanfyr 1.50€-02 th/MMBtL
itfax Two Yeas Average; (2005, 2003] L41E-02 th/MMBty
[ Stack Test Data 1
4 ¢
Peréiculate Metter Lothon Manoxlde
Avesuge: 31.37 tenfyr 1.286.02 b/ MBI Avergpe: 60984 \onfyr 0.68 1b/WiMBIu
2086 15.28tonfyr 2 HR-02th/MMBLL 2018 $88.35 tonfyr G865 16/ MMty
2008 15.86 tonfyr 164602 1/ MMELy 2003: E81.92 tonfyr 13516/ MVBty
200E: 16.34 tonfyr 1.B4E-O2 Ib/MMBt 003: 787.68 %onfyr 0. 75/ MMB
Y. 13.70%on/yr £.226.07 Ib/tAMbLu 2007 134 tonfyr 0.6 Ib/MMBR:
2005 4.1 enfyr L.24E-02 Ib/ksviltu 2006 65085 eonfyr 0.58 1b/Mp3I
2005 Te8tonsyr G.61E-03 1o/ MidiEta 2005; 651,62 ton/ye .55 b/ MBSt
2004: 5.8E tanfyr 4. 37E-03 di/eARsBTu 2008; 543,56 b0yt 0,41 b/ Mty
i 2003 LO5tentyt 2.085.05 lb/ Mty 2063 250.39 lomyt $.45 th/MREH
. Pizx T Yeat mg.; izom zous! 242001 sbfmmw Max Two Year Average: 1200, 2009 Loz /by
o4
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TABLE 6. SUMIMARY OF PRODUCTION ARD FUEL USE BY YBAR

-

Operational Parameters

Year o Year H00%
Coat® 52,939 tn/yr Coat” 45,857 ton/yr
Ratural Gas® 5.39 millicn oifyr HNatural Gas® 6.7 million oifyr
Coke” sanfyr Coke® Geontyr
Sohdwaste” | 441tonfyr Solid Waste Dtontyr
Tots) Hestiaput +, 388,080 MMSTw e Total Heat Input 2,200,201 FARARRYFyr
, Preheates Foed 683,403 tonfyr Preheater Feed 597,283 wonfyr
Clinker Productien 441,704 tontyr Clinker Produciign | 385,277 tonfyr
Year 2008 Year 2007
Coal* 76,214 tonfyr Coal® 85,875 tondyr
batwral Gas” 6.02 mitifon oy Natural Gas® £.X1 million cffye
Coke® Otonfyr Coks’ 24 t0nfur
Solid Wasta Qronfyr Solid Waste Otonfyr
Totzl Heat inpat 1,287,886 RMBRu/yr ol Heat nput 2,247,756 MivBLu/yr
Preheater Fead 5,055,606 tonfye Preheater Feag® 1,310,385 ton/yr
Clinker Productios 675,104 tonfyr Clinker Proguction 845,330 ton/yr
Year 2006 Year 2005
Coal® 85,933 ton/yr toal® 91,843 0n/yr
Hatorgl Gas” 2200 million ef fyr Materst Gas® 20,00 mitlion cffyr
Coke® 28tonfyr Coke® Gronfyr
Solid Wasie Oronfyr Satid Waste Qtondyr
TotstHeat Inpue | 2,384,103 MMBRufyr Total Heat Input 2,802,708 MbBtufye
Prehester Feed 1,342,044 tonfyr Prehester Fagg 1,225,119 tanfyr
Clinker Production 848,318 tonfyr " ' Llinker Production #0568 tonfyr
Year | }ﬂu Yeai 2003
Coal® 99,344 ton/yr toal® 37,539tan/yr
Natursl Gas™ ¥14,855 therms/yr #atural Gas® 433,10 charms/fyr
Coke” Otonfyr Coke® Otonfyr
Sotid Weste Qtonfyr Sotte Waste Otonfyr
Fotal Heat laput 2,654,434 MMBtufyr Tatai Heat input L1019, 330 MABtw/yr
Preheater Feed® 1,273,595 tondyr Prehaater Fead® 303,243 ton /v
Clinker Praduction 757,157 tonfyr Clinker Prodirction

2 coal 26 mmbtu/ion, naturel gas 1080 menbtu/m:
: b clinker factor of 4.55 assumed

#2008, 2008, 2007, 2005, 2005, fuel ci
| consumption rétsieved-from EM Dath

and ciinker prodi

s, coke 26,6 mmbtiton, solic waste § mibRufton

195,576 tonfyr

i

o AQR, 2004, 2078 dinker facig rtrieved from ADS, fue)
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“ ABRICULTURAL BIOGENIC RMATERIALS

Agricutiural bicgenic materials include erganic materials from sgriculiural operatlons such as peanut
huills, sice hulls, corn husks, citrus pesls, cotton gin byproducts, animal bedding, ete. These materials
are typically of little value to farmers. The materials can provide significant heat content and other

parameters acceptable for kiln firing,

P50 Analysis

The PSD analysis for agricultural byproducts is based on the results of a complete and reported study
done ot CEMEX's Miami Cernent Plant in Miami, FL while burning woody biomass. This study, which was
performed in 2010, saw 2 net decrease in NO, and S0, and increases of €0 and VOC. This study was a
short term trial and had periods of startup/shutdown of the injection equibment that limited the
amount of emissions data and the amount of time for the kiln operators to learn to use the equipment.
The PM emission factors were determined by using Table 1.6-1 from AP42, The emission results from
this study show that emissions were compavable to that of traditional fuels and none of the pollutants

exceeded PSD threshold.
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TABLE 14, CALCULATION OF PROJECTED AGRICUNTURAL BIOGERIC MATERIALS EMISSION FACTOR

Agriculiural Biogrric Materials Emissions - Direct Comparisen

.‘ Beged on Testing Conducted ot the CERMEN, Migm! Cement Plant {Woody Blomuass) and AP-42
Msgsured Stack Emissionfactorg (EF)
S0,° N0, co® vaee PN

Cemen Boseline Emission Faceer {6F) =)  ©.041 IB/ton € 2.7 Ibjften € 542,139 Ibfeon C 0.060 1800 C -
Cewsen Al Fugl Emission Fortor {(£F) <|  8.031 ThfionC 2.088 loften € 562.359 Ibfeon C 0.671 (5fon £ -
Observed Change in Ermissions {%) -24,10% -23.85% 3.73% 18.55% -
SAC Bosgling £F] 1.4%-2 Ib/mmbin 0,701 mmbiu 1.0 Ib/mmbte 2762 ib/mmbee 2,452 ibfombiu
SAC Predicred Al FuelEFi 1.38-2 )p/mmibke  0.57 lp/mmbite 1.6t/ mumibrw 3282 Ib/membtu 2,52 |b/mmbu®®
*Based on Testiperiod from $ bar 201040 4 2010 o R
28osed on Foble 1.6-4 from AP4Z

TABLE 15. ESTIATED EMISSIONS FROM AGRICLILTURAL BIDGENIC MATERIALS

| Agricultural Bicgenic Matesials
Biaterisl Comparison; | ’ '
Coal {wet} | Materlal (wet)
Wioisture Content 5.98% 24.0% percent
Heat Content 13,264 7,650 biufb
Heat Content 265 153 by/ion
Emissions Comparison:
Ffartmum Fued Prajected Hest Estimated Ditference in
3 Eniissian F
0% subssitution input on At | emisslons st
N tmvbiu) (ie/mmbiug fons} front)
g | Test Material® 1.076-02 1012
= 3,897,821 -3.
4 | Coal Equivalent” 143502 13.35 2
& | Test Materal® _ N <PSB Threshold"
Z | coal Equivalent® resho
Test Material™
8 e <PSD Theeshold® .
Col Equivatent :
Test Material® 3.4E-02 30.98
g =T . b usenEa a8
Coal Equivalent 2.73E-02 39
Test Material” 2.50E-02 23.72
g . | veeran on
Coal Equivalent 2.428.02 23.00
EaEC
8~ Test Material . 1,857,821 L58E+02 240539.65 35585.00
Coal Eguivalent 2.168+02 205004.51
g Test Material . 1,897,221 7.10E-02 67,37 2460
Coal Equivalent 240E-02 22.77 |
< |
g Yest Material 248,510 Q.0042 193 633 ]
Coat Equivalent’ 3:50E-03 1.66
a. Based on Testing Conducted at the CEMEX, Miami Cement Plant {Woody Biomass) and AP-42
b. EF: Based on CEM dat3, stack test data, and material usage {see Table 4) 3
. Emission Factor (EF) based on datz gatherad from Tables C-1 and C-2 from 40CFR 98
CO2EF aversge of Agricultural ByProduets and Peat values
CH#4 and M20 £F taken from Sofld Biomass Fuels vatues
d. *"Based on Table 1.6-1 from AP4Z
‘ e. Incependent of fusk and eontrolted by plant spersior and ammenia injection
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